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Moths (order Lepidoptera) are a commonly overlooked group of insects that
could perhaps become good biotic indicators for the environment. Moths are
exclusively herbivorous insects, most species feed and deposit eggs on a limited
number of host plants. They are also an important source of food for local wildlife
including bats, birds, and other arthropods. Moths tend to take flight for specific
months of the year based on the temperature. The flight period of most moths is from
early spring through late summer, with very few flying during the winter. In this study
moths were collected during the fall and early winter season, and identified to species.
A comparison of the recorded flight seasons of these moths was done to identify any
outliers and to analyze if these outliers correlated with the changing temperature of
that season. Approximately 57 species were caught during this study representing
nine different families of the order Lepidoptera. Of those collected, about seven of the
113 individuals were seen to be out past their typical flight season infringing into the
later months.
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MATERIALS and METHODS
For the attraction and capture of moths a simple light source trapping set up was
used. A white cloth sheet was strapped up vertically against a building and a standing
high powered lamp was shined in front of it. There was also a simple hanging rod black
light at the top of the sheet to offer UV light for moths who have specific sight for that
wavelength. The white material offered a high reflection of light for optimal attraction
of moths (Fig. 1). As moths came to the capture sight they eventually settled on the
white sheet. Once in a resting position, researchers approached with a glass vial (Fig.2)
and slipped the rim over the resting moth. The moth was encouraged into the vial
delicately and the vial was then corked. The cork of the capture vials holds a small tube
holding 30% ammonium hydroxide with a cotton plug to keep the ammonium
hydroxide in, but still allowing the fumes into the vial. This noxious gas rendered moths
immobile rather quickly. This quick knock-down is required for the preservation of the
wings of the captured moths. It is important to keep wing scales in good condition as
the identification of moths relies exclusively upon the patterns and colorations found on
them. Moths may take awhile to suffocate from the ammonium hydroxide, so the vial
was left alone for a few minutes before being transferred to a larger sealed container
where they remained until transported back to the lab.
In order to gain the best view of a moth’s wings, they require a process of
spreading, meaning their wings must be dried in the correct position. This requires
patience and caution as the slightest brush against the wings can damage the patterns
found there. Wings are tacked into position using standard insect pins and a small piece
of paper applied over the wings firmly to keep them flat. They are left to dry - which
usually occurs in within a week or two for smaller specimens and three to five weeks
for the larger moths (Winter 2000).
INTRODUCTION
Moths are the nocturnal group of Lepidoptera that are typically smaller and less
known than their sister group of butterflies. Although they are not as flashy as
butterflies, there are about ten times as many species of moths. Moths are exclusively
herbivorous insects with many feeding on specific host plants. With this in mind,
moths could potentially become a useful biotic indicator group in order to measure the
biodiversity in a region. By catching and recording the presence and abundance of
these insects one might be able to determine the diversity of plants also in the region
(Erhardt 1985). This will reduce the need, time, and labor one may require to do a
broad regional survey to assess the biodiversity of an area.
The potential for using moths as a biodiversity measurement for an area would
be highly advantageous. Moths are relatively easy to catch, thanks to their attraction to
lights. Moths use transverse orientation during flight - meaning that they rely on a light
source for navigation, such as the moon (Hsiao 1973). However, artificial lights are
highly attractive for moths as they will constantly adjust their flight path until they
eventually end up at the light source. Light trapping is a common method used for
gathering moths and requires minimal effort and gives a high diversity of the species
represented.
But moths, like all organisms, respond to their environment. In this study, the
diversity of moths was explored with a focus on moths active in the winter. Moths are
active fliers during the summer but appear in reduced their abundance in winter. This
study aims to compare the flight seasons of moths found in Rowan County, Kentucky
with the recorded literature for any discrepancies or outliers; in other words, are any
moths found outside of their known flight season?
RESULTS
Once dried and freed from any restraining paper, the moths were in
ample condition for identification (Fig. 3). Identification down to species for
the moths were made by comparisons with pictures of wing patterns as there
are no keys to species for moths (e. g. Beadle and Seabrooke 2012). The first
tentative identification was made by visual comparison with plates provided
with the Peterson Field Guide to Moths of North America. Confirmation was
made by cross-referencing with pictures found online provided by the
Mississippi State University Entomological Museum as well as with the
physical collection housed at Morehead State University Department of
Biology. This triple check was needed as moths often exhibit polymorphism,
or different physical appearances within a species, as well as the occasional
sexual dimorphism. The flight seasons for the species collected (Table 1)
were determined from Beadle and Seabrooke (2012).
Fig. 3: Example of a fully pinned moth, Feltia herilis
Temperature data was provided and recorded online by AccuWeather
which also held the historical average temperatures for Rowan County,
Kentucky.
DISCUSSION
Moths will take flight on mild to warm nights and are usually
limited in their activities when temperatures dip to around 17°C
during normal winter introduction (Heinrich 1987). It was
suspected that the moths that were found as outliers were able to
extend their flight seasons due to the higher temperatures observed
into October that highly exceed the historical averages by around
10°C. However, to draw more concrete evidence of this influence it
is recommended that future studies gather a larger number of
moths for a more extended period of time. The time extension
should include from August and into December to catch the
greatest diversity of moths and have a higher probability of finding
moths that may linger outside of their recorded seasons.
The diversity of moths were clearly exhibited by this study as
for the high number of species relative to the number of
individuals caught shows (Table 1). In regards to the abundance of
moths among families it appears that the family Noctuidae had the
greatest diversity, as to be expected because it is the second largest
family of moths, besides the Erebidae. What may also account for
the number of representatives caught in this study for Noctuidae is
the suspected ability of some of these moths to thermo-regulate -
using their wing muscles and natural insulation to stay warm
during colder nights (Heinrich 1987).
The conservation and utilization of moths could provide
researchers with an easy way to survey the plants diversity of a
region.
DISCUSSION  
Family Species Abundance Flight Season
Attevidae Atteva aurea* 2 5
Crambidae
Agriphila vulgivagellus 4 16
Blepharomastix ranalis 1 7
Herpetogramma thestealis 1 3
Polygrammodes flavidalis 1 13
Depressariidae Machimia tentoriferella 2 19
Drepanidae Oreta rosea* 5 10
Erebidae
Apantesis parthenice 2 11
Apantesis phalerata 1 6
Apantesis vittata 2 4
Catocala dejecta 1 14
Catocala vidua 2 15
Crambidia lithosioides 1 11
Crambidia pallida 1 10
Hypena baltimoralis 1 11
Hypena scabra 2 5
Idia aemula 4 8
Metalectra richardsi* 1 9
Orgyia definita 1 16
Orgyia leucostigma 1 17
Palthis angulalis 2 5
Palthis asopialis 5 12
Tetanolita mynesalis 2 12
Geometridae
Campaea perlata 7 10
Ectropis crepuscularia 2 4
Epimecis hortaria 1 4
Eusarca confusaria 1 7
Exelis pyrolaria 1 2
Hypagyrtis piniata 1 6
Iridopsis defectaria 2 1
Macaria bisignata* 2 9
Patalene olyzonaria 1 8
Prochoerodes lineola 1 7
Scopula inductata 1 10
Scopula junctaria* 1 9
Synchlora aerata 1 11
Tetracis crocallata* 1 9
Lasiocampidae Artace cribrarius 3 14
Noctuidae
Abagrotis alternata 1 14
Anicla illapsa 1 11
Athetis tarda 1 6
Choephora fungorum 2 20
Condica sutor 1 12
Eucirroedia pampina 1 18
Euxoa bostoniensis 1 19
Feltia herilis 7 15
Helicoverpa zea 1 16
Lacinipolia renigera 4 11
Leucania scirpicola 1 7
Mythimna unipuncta 6 5
Nephelodes minians 5 15
Orthodes cynica* 1 10
Papaipema nebris 1 15
Peridroma saucia 1 5
Protolampra brunneicollis 1 11
Sodoptera ornithogalli 1 5
Pyralidae Euzophera ostricolorella 1 17
A total of 113 moths were collected over six nights during the fall
and winter of 2018. The greatest number of moths were caught in the
first two nights in September and there was observed a drop in
numbers the later in the year it got. Four moths were unable to be
identified due to poor conditions of the wings. Of those that were
identified it was found that 57 species from 9 different families were
collected .
Of the species recorded Campaea perlata and Feltia herilis were
the most abundant, at seven individuals each. Most other species were
represented by one to two individuals caught. The family Noctuidae
included the greatest number of individuals in the collection while the
family Pyralidae had the least representation of just one individual.
For each species the months of flight were recorded and all were
compiled to show their expected presence under which months as
seasons (Fig. 4). Of these recorded flight seasons the most common
flight season was season 11 which ranged from May to September.
Seasons 1, 2, 3, and 20 were found to be rare among the caught moths
with only one species for each representing those seasons.
With these seasons in mind, the collection yielded six outliers
caught outside of their recorded flight season (Table 1). Seasons 2 had
an individual, Atteva aurea, nearly one month outside of its recorded
flight time. Season 10 had two individuals representing the two species
Oreta rosea and Orthodes cynica which were found only about a week
out of season (Fig. 4).
Season 9, however, had representatives from each of four
species found outside of the normal flight season. Both Macaria
bisignata and Scopula junctaria were found about a month out of their
recorded flight season. Individuals of Tetracis crocallata and
Metalectra richardsi were found almost two months outside of their
recorded flight season (Fig. 5).
Fig. 2: Capture vial
Table 1: Moth collection inventory and seasons. * indicates moths collected 
out of their normal season.
Fig.4 : 20 Flight seasons of the captured moths
Fig. 5: Marked outliers of the moths
Temperatures of the collection times were recorded by
AccuWeather and were compared with daily historical averages
showing an usually mild winter occurred in 2018 (Fig. 6).
Fig. 6: Daily low temperatures for 2018 compared with historical 
averages
Fig. 1. Blacktlight set up.
